N on-abelian gauge theories in the Landau gauge are invariant under a graded Lie algebra, first discovered by Becchi, Rouet and Stora and later extended by Nakanishi and Ojima, in addition to the global gauge group. It is explicitly shown that irreducible representations of the bosonic part of this algebra are identical with those of the angular momentum.
The importance of the Becchi-Rouet-Stora (BRS) transformation') in connection with the covariant canonical quantization of non-abelian gauge theories has been pointed out by Kugo and Ojima!) Curci and Ferrari 3 ) and Ojima:) then, introduced an alternative (anti-) BRS transformation. These two kinds of conserved charges denoted by QB and QB along with the ghost number!} iQc form a graded Lie algebra called the extended BRS algebra characterized by All the five Q's are hermitian and they form a graded Lie algebra denoted by Jl. The present author has investigated representations of Jl in a separate paper 6 ) and one of the important conclusions was that irreducible representations of the bosonic part of Jl, denoted by 93 and characterized by commutation relations (2) , are identical with those of the angular momentum. Since its proof was not given explicitly in Ref. 6) we shall construct the irreducible representations of 93 explicitly in this paper.
For this purpose we shall introduce a new set of charges by
and the conimutations relations (2) may be rewritten as
They should be compared with the following set of commutation relations for the angular momentum:
Equations (5) and (6) are identical in form, but their hermiticity properties are different as shown by and
Hence it is not obvious that they lead to identical representations for an appropriate choice of base vectors, and in order to prove it we shall construct irreducible representations of 93 explicitly in what follows. For this purpose we assume the following properties of the vacuum state. 0) The vacuum state is annihilated by the five elements of the graded Lie algebra Jl:
(2) The vacuum state is cyclic with respect to the algebra of field operators including fundamental and auxiliary fields. The fundamental fields are those for which local gauge transformations are defined and include gauge fields and matter fields. All other fields, such as the Faddeev-Popov fields e and c, and B are auxiliary fields, and they appear only in the gauge fixing and ghost parts of the Lagrangian. It is also convenient to introduce an extra auxiliary field 13 defined by B+ 13-igeX c=O,
where we follow the notation adopted in Ref. then we can easily verify the following relationships:
for both the doublet (j = -}) and the triplet (j = 1).
Starting from (12) and (13) we can introduce product representations successively by means of the Clebsch-Gordan coefficients: Finally, we shall assume that for any single particle state If> we can always find a nonvanishing amplitude of the form (20) with a finite n. Then the state If> should be expressible as a superposition of finitedimensional representations of !B.
